The purpose of this study is to suggest the importance of precise observation of cardiac axis and cardiovisceral situs on transvaginal ultrasonography. The authors report 2 cases of major cardiac malformation diagnosed at the first trimester by right cardiac axis on the transvaginal ultrasonography. Two cases of dextrocardia were corrected transposition of the great arteries with absent right atrioventricular connection and complete atrioventricular septal defect with severe pulmonary stenosis associated with left isomerism. Left-sided stomach with right cardiac axis on transvaginal screening sonography can be a key finding in the early diagnosis of major cardiac malformations.
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Key words: prenatal diagnosis, first trimester, transvaginal ultrasonography, cardiac malformation, cardiac axis Development of the cardiovascular system in the human embryo occurs between 3 and 6 weeks after ovulation. 1 The position of the fetal heart within the chest is similar to that in later gestation, and the spatial relation of the great arteries and their relative sizes are similar to those on second trimester scans by 12 weeks gestation. 2 First trimester diagnosis of cardiac and other anomalies has become possible with high-frequency, high-resolution transvaginal ultrasound probes that allow a detailed examination to be made of the embryo. 3, 4 However, small size of fetal heart, difficulties in spatial orientation, unfavorable fetal position, and limited angles of scanning may impede adequate examination. The axis of the fetal heart is independent of fetal age and usually can be assessed even when there is poor visualization of detailed cardiac structures or other structures. 5 An association between abnormal cardiac axis and congenital cardiac and extracardiac defects has been reported recently by prospective 6 and retrospective studies. 7 Although the importance of cardiac assessment is accepted, early and precise assessment of abnormal cardiac axis is underutilized in transvaginal screening sonography.
We report 2 cases of congenital cardiac defects with right cardiac axis diagnosed by transvaginal screening sonography between 12 and 13 weeks gestation.
Case 1
A 29-year-old woman was referred for thickened nuchal translucency. Transvaginal ultrasonography was performed at 13 weeks gestation. The nuchal translucency was normal on this exam, measuring 1.9 mm. The fetal cardiac apex was directed to the right side at the level of the 4-chamber view (Figs. 1A, 1B). Amniocentesis at 16 weeks gestation showed a normal karyotype. Echocardiography at 22 weeks gestation showed dextrocardia, left aortic arch, functional single ventricle (Fig. 1C) , and corrected transposition of great arteries with pulmonary stenosis. The left umbilical artery was absent.
After counseling, the parents chose to terminate the pregnancy. The autopsy findings were corrected transposition of great arteries with absent right atrioventricular connection, dextrocardia, and functional single ventricle ( Fig. 1D) . Morphologically, the right ventricle was located on the left side. A rudimentary morphologically left ventricle was located in the right side. There was a ventricular septal 
Case 2
A 29-year-old woman underwent transvaginal ultrasonography at 12 weeks gestation. The cardiac apex was directed to the right side ( Figs. 2A, 2B ). However, detailed anatomical evaluation was impossible. Echocardiography at 18.6 weeks gestation revealed dextrocardia, complete atrioventricular septal defect with a moderate degree of atrioventricular valve regurgitation (Fig. 2C) , transposition of great arteries, severe pulmonary stenosis, and bilateral superior vena cava. Inferior vena cava was interrupted with azygos vein continuation to the left superior vena cava (Fig. 2D) , which was consistent with left isomerism.
After counseling, the parents chose to terminate the pregnancy. Autopsy was refused by the parents. The postmortem chromosomal study revealed normal karyotype.
Discussion
The early detection of developmental cardiac malformations in utero has obvious advantages. The development of high-frequency, highresolution transvaginal probes has increased the ability to examine the fetal heart in the first and early second trimester of pregnancy. Gembruch et al. 8 reported the first-trimester diagnosis of a congenital heart disease by transvaginal sonography. They diagnosed complete atrioventricular canal defect and complete heart block at 11 weeks gestation. Bronshtein et al. 9 reported a series of 10 fetuses with congenital heart disease diagnosed at 12 to 16 weeks gestation. Dolkart and Reimers 10 provided normative data with regard to the ability of early transvaginal echocardiography to visualize adequately the normal anatomy of the fetal heart. By 13 weeks gestation, the 4-chamber view can be obtained in 100% of the fetuses. However, the aortic root in the short-axis view and the left ventricle in the long-axis view could be imaged in 70% and 40% of fetuses, respectively. 12 In a number of institutions, early transvaginal ultrasonography is carried out at 11 to 13 weeks gestation as a routine prenatal screening. On early transvaginal ultrasonography, while it is not possible to adopt a true "segmental approach" 11 to the fetal cardiovascular system, it is possible to establish the location of the fetal stomach, liver, and cardiac apex. This information may be the clue to the presence of cardiac malformations.
Estimation of cardiac axis was reported prospectively by Comstock et al. 13 The normal cardiac axis was 45 ± 20 degrees with a range of 22 to 75 degrees. They reported that 5 of 22 fetuses with abnormal cardiac axis had significant anomalies. Abnormal combinations of the cardiac situs (levocardia, mesocardia, dextrocardia) and the visceroatrial situs (situs solitus, situs inversus, situs ambiguous) have a well-known association with serious cardiac malformations. 14 Fetal echocardiography using transvaginal probes in the late first and early second trimester is performed in several centers. This echocardiography is carried out for the diagnosis of cardiac defects. This report shows the feasibility for first-trimester transvaginal screening sonography in the early prediction of major cardiac defects.
The purpose of this study was not to report detailed findings of fetal cardiovascular malformation but, rather, to suggest the importance of the precise observation of cardiac axis and cardiovisceral situs on transvaginal ultrasonography in the early diagnosis of fetal cardiac malformations. In conclusion, abnormality of the cardiac axis and cardiovisceral situs on early transvaginal ultrasonography can be a key finding in the early diagnosis of major cardiac malformations.
